Analysis of the native phosphate of lead from Chester County, PA by Williams, Charles P.
320 MecL~tnics, Pltys/cs, and U/Lemistry. 
ANALYSIS OF THE NATIVE PHOSPHATE OF LEAD FBOM 
CHESTEB COUNTYj PA, 
B~" CIf~RLES P. ~,VII,L~AM~. 
TtIotlG~ the lead-bearing veins near the line of junction of the 
mesozoic sandstone with gneiss, in Schuylkill and Charlestown 
townships, Chester County, have enriched mineralogical cabinets 
with many most remarkably beautiful specimens of p.yromorphite, 
nothing has been published with reference to their chemical compo- 
sition. The elaborate investigations of Prof. J. Lawrence Smith, a
though extending through all the other species from the locality, 
fall short, I believe, from recording any analysis of the phosphates 
abounding thereat. It seems, of all American minerals, to have 
been the most neglected at the hands of chemists. 
In 1863 the writer came in possession of a remarkably fine suite 
of the species from both the "Wheatley" and the "Chester County 
Mines," which had been collected by Joseph Cocking, who had been 
successively mining captain at both these works, and subsequently 
tributer at the latter. I have from time to time analyzed some of 
the specimens of pyromorphite, according to the following method : 
The solution of the mineral was effected in nitric acid and the 
lead precipitated in the greatly diluted solution by means of a long 
continued current of sulphydric acid gas. The precipitate thus 
formed (after digestion with sulphide of ammonium to remove sul- 
phide of arsenic if present), was converted into sulphate of lead and 
weighed as such. The solution in sulphide of ammonium was, 
after proper preparation, invariably examined for arsenic, but only 
in one instance was even a trace obtained of this metal. 
The filtrate from the sulphide of lead was boiled for some time 
with the addition of nitric acid, the concentrated liquid neutralized 
with ammonia, acetic acid added and the whole boiled till the odor 
of acetic acid was no longer strongly noticeable. The precipitation 
of the ferric phosphate and of the fluoride of calcium was thus effected. 
The precipitate was weighed, fused with carbonate of soda, extracted 
with water, chloride calcium added to the aqueous olution, the 
precipitate separated, treated with acetic acid and the r~ulting fluo- 
ride of calcium weighed as such. This weight being deducted from 
the joint weight of the original precipitate gave the ferric phosphate, 
the composition of which was determined by dissolving the residue 
Amer. Jour. Sci.~ I1. 7 XX., 245. 
from the aqueous olution of the l'~tscd precipitate, in hydrochloric 
acid, adding citric acid, and precipitating the iron a.s sulphide by 
means of sulphide of ammonium. The sulpMde of iron, converted 
into ferric oxide and weighed, and the weight deducted from the 
weight of the original precipitate minus the fluoride of calcium, 
gave by ditt?rence the amount of phosphoric acid carried down in 
combination with the oxide of iron. In the calculation of the final 
result the ferric oxide was, of course, reduced to its equivalent in 
ferrous oxide. To obtain satisfactory results at this stage of the 
operation, it was found that an amount of mineral of not less than 
three grammes weight was required to be taken. This, of course, 
gave troublesome amounts of precipitates in the previous and suc- 
ceeding "stages, and the results therein obtained were usually con. 
trolled by operations on smaller quantities in which the precipitates 
by ammonia nd acetic acid were simply separated and weighed 
without any attempt at their analysis. 
From the filtrate from the above, the lime was first removed as 
an oxalate, in an acetic acid solution, by means of oxalate of am- 
monia, and the phosphoric acid then precipitated by the ordinary 
magnesian mixture. The precipitates of phosphate of ammonio- 
magnesia were always redissolved and reprecipitated by ammoni£. 
To the amount of the phosphoric acid thus obtained was added the 
small amount of phosphoric acid obtained by the difference in the 
separation of the constituents of the precipitate by ammonia nd 
acetic acid. 
The chlorine was estimated in a separate portion of the original 
mineral. ~ calculating the results for a rational expression of the 
analysis, the amount of lead required for the chlorine, being ex- 
pressed in terms of oxide, was deducted from the total oxide of lead 
(calculated from the sulphate) and the remainder of the oxide was 
taken as tribasic phosphate. The ferrous oxide was also assumed 
as existing in the same condition and the joint quantities of phos- 
phoric acid required for these bases, deducted from the total ob. 
tained phosphoric acid, gave a remainder f om which was calculated 
the phosphate of lime (3 CaO PO~). In all my analyses the theo- 
retical amount of lime thus required (independent, of course, of 
that in combination with the fluorine which was directly determined) 
was less than that actually obtained. In the case of analysis No. 1 
this discrepancy is the greatest, amounting to 0'21 per cent. Is it 
that the oxide of iron does not exist as a phosphate or does the ex- 
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cess of llme result from the presence of some calcareous mineral as- 
sociated with the pyromorphite ? The discrepancies in the amounts 
of lime have been disregarded in the table of results below given. 
The following three analyses are of specimens from the " Ches- 
ter County" Vein and represent he three most common shades of 
the mineral from this locality. No.I. was of dark olive-green color, 
No. II. was of a yelh)wish-green shade, and :No. II I .  approximated 
more closely to II. than to I., though still darker than the former. 
The analyses are of the mineral dried at 212 ° Fahr. 
Phosphate Lead (8 PbO PO~) . . . . . . . . . . . . . . .  
Phosphate L ime (3 CaO POs) . . . . . . . . . . . . . .  
Ferrous Phosphate  (8 FeO PO~) . . . . . . . . . . .  
Chlo2ide Lead (Pb Cl) .......................... 
F luor ide Calcium (Ca F) . . . . . . . . . . . . . . . . . . . . .  
Arseniate Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Matter  insoluble in Acid . . . . . . . . . . . . . . . . . . . . .  
[Excess of L ime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
No. I .  No. I I .  
87 '40 
.87 
1-74 
9.79 
.84 
None. 
.42 
85.89 
2.64 
"62 
9-41 
'67 
Trace. 
Trace. 
No. I I I .  
87"01 
Trace (7) 
1-89 
9.13 
.91 
None. 
Trace. 
100.06 99.23 98.44* 
• 21 . I I  "15] 
* in  analysis No. I I I .  there was a trif l ing loss of PC  s. 
By operating on 29"167 grammes of pyromorphite from the same 
locality, and carefully conducting the cupellation of the button of 
lead obtained, I obtained a button of silver weighing "0011 gram- 
mes, equivalent to "0037 per cent. metallic silver, probably existing 
as chloride and as such replacing some of the chloride of lead. 
This amount (equivalent o l i '  ~ oz. of silver to the ton, of 2,000 
pounds, of similar ore) falls considerably below that obtained in the 
practical working of the so-called phosphate ore from this mine, 
but as this ore, as sold to the smelting works, was  largely inter- 
mixed with galena, it is probable the excess of silver resulted from 
the galena. 
Phi ladelphia,  October 7th, 1869. 
